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- T h MAILING DA TE of this communication app ars on the cov rsh t with the correspond nc address » 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 



DD 
2a)D 
3)D 



Responsive to communication(s) filed on . 

This action is FINAL. 2b)M This action is non-final. 



Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) E3 Claim(s) 1-32 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 7-3 and 5-32 is/are rejected. 

7) M Claim(s) 4 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) [3 The drawing(s) filed on 06 February 2002 is/are: a)l3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)dAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 



3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 
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3) I3 Information Disclosure Statement(s) (PTO-1449) Paper No(s) 4 . 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 29 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 29 recites the limitation "the conductor" in line 1 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1, 2, 5, 6, 10-12, 14, 17-20 and 23-32 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Heim et al. (U.S. Pat. No. 5,465,185). 

Regarding claims 1, 2, 5, 6, 10-12, 14, 17-20, 23 and 24, Heim in Fig. 5 discloses a 
magneto-resistive memory cell (column 3, lines 20-24), comprising: a free magnetic layer (63); 
a non-magnetic interlayer (65), wherein the non-magnetic interlayer comprises a conductor 
(copper) and is in contact with the free magnetic layer; a pinned magnetic layer (72), wherein the 
pinned magnetic layer is in contact with the non-magnetic interlayer; and an additional pinned 
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magnetic layer (74); wherein the pinned magnetic layer is between the free magnetic layer and 
the additional pinned magnetic layer; wherein the additional pinned magnetic layer comprises a 
ferromagnetic material (Ni-Fe) with magnetization orientation pinned by an adjacent layer (66) 
comprising an antiferromagnetic material (Fe-Mn); wherein the pinned magnetic layer and the 
additional pinned magnetic layer are separated by a separating layer of ruthenium (73); and 
wherein the pinned magnetic layer and additional pinned magnetic layer have preselected 
thicknesses such that a magnitude of a magnetic field of the pinned magnetic layer is 
substantially equal to a magnitude of an additional magnetic field of the additional pinned 
magnetic layer, and a magnetization orientation of the pinned magnetic layer is substantially 
anti-parallel (opposite) to a magnetization orientation of the additional pinned magnetic layer 
such that a magnitude of a net magnetic field from the pinned magnetic layer and the additional 
pinned magnetic layer is too small to substantially affect a magnetization orientation of the free 
magnetic layer (for example, column 5, lines 49-61). 

Regarding claims 25-32, Heim in Fig. 5 and in column 5, lines 3-35 discloses a method 
of constructing a magneto-resistive memory cell, comprising: selecting a ferromagnetic material 
(Ni-Fe) for a first magnetic layer (72); selecting an additional ferromagnetic material (additional 
Ni-Fe) for a second magnetic layer (74); selecting thicknesses for each of the first magnetic 
layer and the second magnetic layer such that a magnitude of a magnetic field of the first 
magnetic layer is substantially equal to a magnitude of a magnetic field of the second magnetic 
layer (column 5, lines 49-61); forming a non-magnetic interlayer, wherein the non-magnetic 
interlayer comprises copper (65); forming the first magnetic layer (72); forming the second 
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magnetic layer (74) without forming another magnetic layer between the first magnetic layer and 
the second magnetic layer (no ferromagnetic or anti ferromagnetic layer in between); forming a 
first fixed magnetic layer by applying a first magnetic field to fix a magnetization orientation of 
the first magnetic layer (for example, column 5, lines 24-28); and forming a second fixed 
magnetic layer by applying a second magnetic field to fix a magnetization orientation of the 
second magnetic layer in an opposite direction from the magnetization orientation of the first 
magnetic layer (for example, column 5, lines 24-28 and Fig. 5), wherein the first magnetic layer 
and the second magnetic layer are formed sequentially (column 5, lines 16-24), wherein the first 
magnetic layer and the second magnetic layer are formed of substantially the same ferromagnetic 
material and have substantially the same thickness (column 5, lines 54-58). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S. C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 3, 15, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Heim et al. (U.S. Pat. No. 5,465,185). 

Heim discloses a magneto-resistive memory cell as in claims 1 and 14 above, with the 
exception of a first magnitude of an applied magnetic field for switching the magnetization 
orientation of the free magnetic layer in a first direction is about 75-125 percent or about 90-1 10 
percent (or, in the case of minimum magnitudes, about 80-120 percent) of a second magnitude of 



Applicatioji/Control Number: 10/068,465 Page 5 

Art Unit: 2824 

an applied magnetic field for switching the magnetization orientation of the free magnetic layer 
in a direction substantially opposite to the first direction. In light of an objective of maximizing 
the sensitivity of the structure of Heim (see, for example, column 2, lines 50-53), it would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
adjust the thickness of the pinned layers of Heim to minimize the net magnetic field effect of 
pinned layers on the free layer (see, for example, column 5, lines 54-61), such that the 
magnetization orientation of the free layer switches nearly symmetrically, i.e., the first switching 
field magnitude is about 100 percent of the second magnitude (which would be about 75-125 
percent or about 90-1 10 percent, or, in the case of minimum magnitudes, about 80-120 percent), 
since it was held that determining an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Heim et al. (U.S. 
Pat. No. 5,465,185) in view of Haratani et al. (U.S. Pat. No. 6,144,524). 

Heim discloses a magneto-resistive memory cell as in claim 5 above, with the exception 
of the adjacent layer comprising a permanent magnet material. . Haratani discloses a permanent 
magnet layer as a replacement for an antiferromagnetic layer for fixing the magnetization 
direction of a pinned layer (for example, column 5, lines 39-44). Since these two means of 
fixing the magnetization direction of a pinned layer were art-recognized equivalents at the time 
the invention was made, one of ordinary skill in the art would have found it obvious to substitute 
a permanent magnet material for the adjacent layer of Heim. 
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8. Claims 8, 9, 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Heim et al. (U.S. Pat. No. 5,465,185) in view of Anthony et al. (U.S. Pat No. 6,172,904). 

Heim discloses a magneto-resistive memory cell as in claims 1 and 19, with the exception 
of the pinned magnetic layer (or a layer of the pair of pinned magnetic layers) comprising a 
permanent magnet, or the additional pinned magnetic layer (or a layer of the pair of pinned 
magnetic layers) comprises a ferromagnetic material with coercivity sufficiently high such that 
its magnetization orientation remains fixed in the presence of an applied magnetic field of a 
magnitude sufficient to switch the magnetization orientation of the free magnetic layer. Anthony 
discloses that a pinned layer (50 or 54 of Fig. 2) is alternatively a reference layer pinned by an 
antiferromagnetic layer or a permanent magnet layer (see, for example, column 3, lines 49-61). 
Since these two means of providing a pinned layer were art-recognized equivalents at the time 
the invention was made, one of ordinary skill in the art would have found it obvious to substitute 
a permanent magnet for a pinned layer of Heim. Further, it was well known in the art that a 
permanent magnet comprises a ferromagnetic material with coercivity sufficiently high such that 
its magnetization orientation remains fixed in the presence of an applied magnetic field of a 
magnitude sufficient to switch the magnetization orientation of the free magnetic layer. 

9. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Heim et al. (U.S. 
Pat. No. 5,465,185) in view of Koch et al. (U.S. Pat. No. 6,005,800). 

Heim discloses a magneto-resistive memory cell as in claim 12 above, with the exception 
of the cell formed within a giant magneto-resistive (GMR) memory array. Koch discloses a 
magnetic random access memory (MRAM) array wherein the memory cells, comprising 
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ferromagnetic layers separated by a layer of nonmagnetic metal (similar to the structure of 
Heim), operate on the basis of GMR (column 1, lines 19-29). It would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to form the magneto- 
resistive memory cell of Heim in a GMR memory array, since a GMR operation of a structure 
comprising ferromagnetic layers separated by a layer of nonmagnetic metal (similar to that of 
Heim) was well known and common in the art (see also Heim, column 1, lines 32-36, and the 
instant specification, page 2, paragraph 4). 



Allowable Subject Matter 

10. Claim 4 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
Regarding claim 4, the prior arts of record do not disclose or suggest a magnetoresistive 
memory cell wherein a magnetoresistive material comprising a pinned magnetic layer is different 
from a magneto-resistive material comprising an additional pinned magnetic layer. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jung (John) Hur whose telephone number is (703) 308-1624. 
The examiner can normally be reached on M-Th 6:00 AM - 3:00 PM. 



Application/Control Number: 10/068,465 Page 8 

Art Unit: 2824 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on (703) 308-2816. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9318 for regular 
communications and (703) 872-9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 




